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$N$ $(j=1, \cdots, N)$
( ) $[$ $1(a)]$ .
, ,
. $N\cross N$
$A$ . $A_{j\ell}$ ,
$j$ $\ell$ 1 ,
$0$ , $A_{jj}=0$ ,












$[$ $1(b)][1-4]$ . $P(k)$ Poisson
,
, (




















































$\langle k\rangle=m(1-\gamma)/(2-\gamma)$ . 2
, $\gamma>3$ $\langle k^{2}\rangle=m^{2}(1-\gamma)(3-\gamma)$













$X_{j}$ $(i=1, \cdots, N)$ .
Fick , $k$ $i$
$i$






















































, $X_{j}$ ( $d$ ) $i(=$












. (1) , ,
$G$ $O(\epsilon)$ $(\epsilon$
), $G=\epsilon g$ . ,
,
$O(\epsilon)$ , $F_{j}$ $F$
$f_{j}$ $F_{j}=F+\epsilon f_{j}$
. , (1) , $\epsilon$
[6, 7, 10].
$\dot{\phi}_{j}(t)=\omega+\epsilon[\Delta_{j}+\sum_{\ell=1}^{N}A_{j\ell}\Gamma(\phi_{j}-\phi_{\ell})]$
, $\omega$ $F$ $\dot{X}=F(X)$
$X_{0}(t)$ , $\Delta_{j}$


















, ( $\alpha$ $[-\pi,$ $\pi]$
$)$ $[$ 6, 8 $]$ . $\omega j=$





, $c$ $0$ ,
$\omega_{j}$ , $c$
,










, $d$ $X_{j}$ $j(=1, \cdots, N)$
, $F(X_{j})$ ,
, $D=$ diag $(D_{1}, \cdots, D_{d})$
$X_{j}$ , $L_{j\ell}$ Laplacian
[4]. (1)




















, $X^{S}$ , $\omega_{0}$
Hopf , $U$ Jacobi
, $X_{j}$ $X_{j}(t)-$
$X^{S}\propto W_{j}(t)\exp(i\omega_{0}t)U+c.c$. .
co, Cl, c2 , $K$








Landau(SL) $[$ $2(b)][6]$ .






, $A_{j\ell}$ $L_{j\ell}$ ,





















, $k_{t}$ $tai=\sum_{j}^{N}=1k_{J}$ ,
,
.































. , , $R=$
, $\Phi=\Omega t$ ,
.























(8) , $R$ $\Omega$
, $\theta_{j}(t)$
















$Rlock$ , $G_{1}$ ck $=\{j:|\omega_{j}-\Omega|\leq ck_{j}R\}$ ,
$R$lock $= \sum_{j\in G_{1ock}}\frac{k_{j}}{k_{tota1}}\exp[i\theta_{j}^{(0)}]$
. , $R$
$R_{drift}$ , $\exp(i\theta_{j})$
$P_{j}(\theta)$ $G_{drift}=\{j$ : $|\omega_{j}-\Omega|>$
$ck_{j}R\}$ ,




, $R,$ $\Omega$ ,
$R’=Ri\circ ck+R_{drift}$ , $R’$ ,
$R$ .









$\sum_{j=1}^{N}k_{j}\simeq N\langle k\rangle$ , ,
$f(\omega, k)$ $\sum_{j=1}^{N}f(\omega, k)/N\simeq$









. , $\theta_{\omega,k}^{(0)}$ $R,$ $\Omega$





















, $R=1$ $\langle k\rangle$
83
, $R=0$ , $0<R\leq 1$
$[$ $3(a)]$ . $R=0$
, ,
$c \sum_{k}P(k)k^{2}/-11_{d\omega’’g(\Omega)\sqrt{1-\omega^{J/2}}}=c\frac{\pi g(\Omega)}{2}\langle k^{2}\rangle$
, $\langle k\rangle$ ,
$R>0$ . ,
$c \geq\frac{2}{\pi g(\Omega)}\frac{\langle k\rangle}{\langle k^{2}\rangle}$ (11)
, $R$
, .
$[$ 3 $(b)]$ .
, $\neq$
$P(k)\propto k^{-\gamma}$ , $\langle k\rangle$
, ,
, $2<\gamma\leq 3$ , $\langle k^{2}\rangle$
, (11 ) $\langle k\rangle/\langle k^{2}\rangle$ $0$









$[$4 $]$ , .
, , $\langle k\rangle$
$\langle k^{2}\rangle$ .
4.5
, $\alpha\neq 0$ .
, $[8|$ .
, ,









( ). $\omega=1.0$ ,
$c=5.0,$ $N=1000,$ $\langle k\rangle=20$ , $\alpha$
. (b)
$R$ $\Omega$
. $\alpha$ , $\alpha=0$
$\Omega=0$ .
, (8), (9) $R,$ $\Omega$
. $|\alpha|<\pi/2$
. , $\omega j$
$\omega$ . $\alpha=0$
$R_{drift}$
, $\Omega\equiv\omega$ , (10)
$0$ , $c>0$
, . , $\alpha\neq 0$








































$X_{j}(t)\equiv X^{0}(t)$ . , Laplacian
$\sum_{\ell=1}^{N}L_{j\ell}=0$ .
,
CGL (4) $W_{j}(t)\equiv W^{0}(t)=$










$\rho j(t),$ $\chi j(t)$ ,













. , $1+c_{1}c_{2}<0$ , $K\Lambda^{(\alpha)}$
, ${\rm Re}\lambda_{+}^{(\alpha)}$




















$c_{1}=-2,$ $c_{2}=2$ $(c_{0}$ $0$
),
$K$ .























(ii) $[$ $5(b),(e)]$ . $K$













). (a,d) $(K=0.02)$ ,

































$j(=1, \cdots, N)$ $H(t)$
.



























$B,$ $\Omega$ , (12)
6 CGL
$(K=0.04)$ . (a)
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